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tenwnyx m APY™t cxaa**K. Umwo HioGpe- 
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peMOMTS O^C«AHOll KOIWMMM %* CHCT jflWWfr 

hh* ycToAHMtocm nii»CTupe« A«*CTa*x> cmh- 
HanuiMX yCMAM* npM A«np«ccM«x. 
npeayutaeupx 8*9 Mna. A** two nocne 
ycTSHOtm ■ Nidi Ae$*mra naptoro npOAOAk- 
ho ro*p*poaaHMOro rwacTwp* ycTaHaajmaa- 
iot »Topo*. npnneM nopttMerp aroporo 
futacTup* ftuftttpaiOT mihwjmm nepHMCTpa 
ntpaoro nAacrwp*. a nepwueip nepaoro 

CupaXXT M6NMUMM tiapMMOTpa 06caAH0W *0" 

flOHMu. AAMwy aroporo ycT«M«snHS»eMoro 
ruiacrypa aw SHpaxrr 6oa awmm nepaoro 
H a MAMHMMy. 6oAwwyx> paOotaro xoa» rw 
paaiimacxoA A0PH*pywme« ronoaxii. riapeA 

yCTiHOSKOA BTOJXRO nMCTWpS OAMH ttt ero 

Topuoa CMetutiOT OTMOCHTaA who to pua nepao- 
ro na semtHMHy patouro xoju rHAPaamwe- 
ckoA AopwMpy*ome« roAoaxw i Kanp*a*«MMM. 
npoTMSononoxHOM HanpaaAenHio pa6cHero 
xoa* AOpMMpyouieft nwoaxM. 



li3o6pcTCHMC oimochtcx* x pe*oHTy sxc- 
n*yar»i4HOKHWx. MarneweiiMtyx m flwn« 
ckmxhh. 6oiiee tosho k toccTaHoajieHHXj rep- 

M6TI4NMOCTM o6CJAMW X XOAOMM M«TaAnHHeCXH- 

mh iwucmpxM*. 

Ueawa MSo6paTCMM« « a* xerox noeyiut- 

HM6 ^€KTH»HOCTM p«MQHT» O0C*AHO« XO- 

aohhu aa cw yeeAHMeMMa yctoAHnaocrH 
nAacrypeA AcAcreHio CM*Maiouii« 
npM AcnpeccMiix. npaeuUjewuiHX 8-9 MlTa. 
CnoccS ocymecTinxetcn cueAyxxunn 06- 



B cxMWMMy cnyc<«»T nep»«A npOAOnk- 
ho ro«p«poMHMyfl iwacTwpk fttp^MrrpoM, 
QoAwtiiMM MpwMeTpa o6caAMoa xoaoHHy, AO* 
ctjsiimoT ero x nccty Ac4>«xti o5c*AHoft xo- 



AOHHU M yCTIMtMMIIIOT • JTOM MtCte npMJXA- 

TMtM rMApatAMMecxoA AopMMpyxwcA rOAO- 
int3iTiM x Mtciy fi***xr* cnycxmioT rropo* 
npoAPA^HO ro4>pMpoiaHHwA nAacrwpw nepw- 
MOTpOM, MaHktiiMM nepHMaTpa nepaof 0 ycra- 
H*»AMsa*Moro ftAactypx. m AAwhoA. 6onbweA 
aamhm nepsoroycTaHasAMMeMoro nAacTwpx. 
Ha uAMHMHy, (touuiyio pa6oMCfo xoa* W 
paawisacxoA AOpMwpyiomeft roAoaxn. Hepoi 
YcranoaxoA aToporo nAacrupx oaum ms ero 
ropuoa cwemaioTOtHOCMTeAhMO Topua ncpao- 
ro riAacTwp* na aaAHNHny pa 60s ero xoAa rwA- 
pa»Art«cacxo* AopHMpywuieA toiiobxm • 
HanpaaatHHM, npomaonoAoatMOM ManpaaAC- 
HMO pa6oHero xoa* mApaiAiwecxow AOP«h- 
pyiouuaA roAoaxH. a aaien npo*oaoA»t ycra- 
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ho try ■Toporo nAacrwpa •nexAecT c nepewM 
h no/i hum napexpuTviCM nepioro natpyCxe no 
ice* ero aammc. 

OnuT cBKAOTCii wcnyttT, mto npn peMOHte 

KOAOHH 140, 146, 1 68 K 1 78 MM ftp* nOflf«MIIM 
TOHMOfl MH^OpMaUMH 0 At ftCT •WTO/1 WWOM HO" 
PMMOTpd KHyrp«HHtA nOMpXHOCTM KOAOHMU 

(noxaaaMM* MjMeptrreAa nepMMorpa. mjm«p»- 
mm* npM cnycxe rpyO ■ cxaaxtMMy Ann aKcne- 

PMM«H?«) OflTKMMkHUM aaAaOTCa HITIF i t 

mm no AMSMrrpy ham 3 mm no nepMMerpy, to 
ecr* nr-rW+3. B aroM CAycae oceeoe yc*- 

/mo M ACOAONWO 0 ttMAMHApO AOpMJ npM ycre- 

hoiko nnacTvpa KexGA*rc* • pecoMOKAyoMba 

npeAOAOX. AOCTMTMTOI KMOJKHM repMCTWf- 
MOCTW 

npM HCnOMMOUHNM npOM3tOACTMHHOA 
WM^OpMOUMM O TOJI14HM0 CTOHKM Tpytiu ■ HM- 
TOPMAO POMOHTO pC*OM«KAyOTC« npMHHMeTfc 

nr»nnt*+6. 

BOAkUJHHCTBO TpyC COTAOCXO MMOfWHC- 
MMMWM SOMOpOM MMOIOT AeftCTBMTfiJIfcMMO 

•mownmA m oco6ohko onyrpoMMHA AHAMrrpw 

npMGMOMTOftfcMO HO 1 MM &OAWUX5 HOMMHBJIfc- 
HUX SNOf^tOMMA, TTO MaXOAWTCB B npeACAeX N ■ 

cooiMTttoMM c AonycKOM* no rOCTy. Kpono 

TOOK P060TO C 4* KTMHOCKMM KOTArOM I npeA*- 
A AX +6 MM OnOilHO npMOMH eMO M HO IkOMiMT 

npetuuJOHMJi AonycTHMux Nvpyaox. 

flocae ycrOHOBKH nepioro naacTupa 
■HyTpoHHMA AHJMrrp d»,M nepMMerp ru, co- 

OtMTCrMHHO COCTOMtJMOT 

tftut • <W« -2d" d«HJi - 6: 
-*{<w* - 2 $*n*LM - 18. 

C««tt»a, hio cseAeMMS 0 0 M i nn W |,tM- 
xe onMpaiOTai ho npoiiaeOACreeMtfyx) Aocy 

MOHTOUMO {d*H« M fWd, A*« yMACTKO 

AtoAnoro nopOKpunm coraacHO mitqamm 

•UOHpaiOT JKIMIBACNTHUA AMAMCTP BMaUIHC* 

nooopxMocTM dj m rapMMOTp tlx aroporo n*§* 

CTWP« 

dj - d w ♦ 2 - oWi -6*2- <Wc - 4: 

rh - n,*! + 6-rw- ib-6- rw - 12. 

Tokmm oOpa iom, npH awGope nepaoro m 
•toporo ruuerupe* pexOMeMAyeTca hphhh* 
rh - rw ♦ 6 m Ht - n M i - 12 (up* * - 3X 

B ih**ohmm rh Moryr 6wra ikccchu aop- 
pexTHtw no peayiiWTrraM ycT«wo»«M nepaoro 
rmacTupa. Ecnw youiM* hj AopMMpycme* ro- 
iioaKO npM ero pacumpeHM* oaaxeTta jwrw- 
t en who MMace HopMankHoro (14-18 t) - npnj- 
Has toco, htc AeftCTaHTWkHoe n M .« Genua, 
fh cneAyer atrip*" yaeAmeHHUM na 2-5 mm 
copaSMepHO creneHM yMenvuicMMa AcAcia*- 
tca vmoh oceao* cmau. ocam ycMAne OKaxeTca 
tuiaa HopMw. nj oieAyOT y^eMbuiHTw coot- 
•eTCtayiouiMM o6pa30M. 



TaxMM o6paaoM, a MepaeeHcny n t > 
XltM.i > ri2 yMOCTMU aieAyiotmie Aonoiine- 
HMa: 

ni-n«»a + 6;rh-n t «^-i2 ±p-5). 

5 A^MHy napaoro rutacTwp* awBnpaiOT tik, 
htoCu nepeapinb AO^ect c aoctitohhwm no- 
pexnecroM aaepx m ohm^ (+1 3-2 JS m). Boamsh- 
My nepaxjiacra cneAyet awfinpaTw a yea- 
aaMMUX npaAanax* yaenHSMaaa hjim yuan wauaa 

10 am a aaamcMMOcm or creneHM AOcroaepHO- 

CTM MH^OPMaUMM O paSMOPO M MBCTe AO^CCTa. 

fljmH* aroporo ruiacrwp* npea«e acero Aon- 
acHa cooreeTtTBOMT* c sanacoM ahmko ac* 
4aaTHoA naCTM koaomhw m napaxpuaarw coot- 

15 aercTayxxuMM yMacroic nepaoro ruiacrtipi, 

Csmaa, hto nepauA ruucrwpw ycreHoa- 
aeM a TpefiyeMOM moctb m ooocneseMo imamh- 
Moa napaKpwTMa ao$qktb c nape xiiecroM no 
AnMHe, npM auOope pi3Mepoa n cxomu yora* 

20 HoaxM aToporo rmacrwpa bojmokmu cneAyio- 
imho aapwaHTM. TexHonorMa ycraHoiKH ruiac* 
mpa auia>ueT tpm arena: pacusMpeHne na- 
MaAMtoro ysacraa Ana aeuenaeHMe nnacrwp« 
c oBciahoA koaohhoA nyrcM aTarwaaHMa ao- 

25 pttMpytomeA roaoaxH noA AaaneMweM fMAPO- 
AQMapaTOM na aCAMSMHy ero xOAa -1,5 m npn 
yoepacaHMM n/iacTwpa or oceaoro cMeiiieMMa 
ynopOM ycrpoHCraa: paciUMpeHMe ocnoaHoro 
ynacTica naacTwpa npoTamaaHMeM AopMMpya> 

30 U40H roAoaxM (oCm4ho 6e J Aa Manna) raiiaaon 
CMcreMOH % rutacTupw npM 9tom paarpyacaeTca 
or oceaoro aoaAeAcTaMa ronoaxM nepea na- 
naawMUM pacuiMpeMMUM ysacToa na xoaommy: 
aanpeccoaxa pacuiHpeMHoro naecTupa mho* 

35 roapancMM npoxoAQM AOPHHpyiouieH roaoaaM 
noA AJasieKMeM. 

OnacHOCiw CMetueHMa naacrwpa no ao- 
aohho aoaHMaaeT na aTopoM STane yctaMoaRM 
Mj-3a MeAOCTjTOHMoro oauenaeNMfl HaMa/itMO- 

40 ro pacuiMpeMMOro ysacT&a, *anpMMep npn 
3MasHTe/iwH0M HecooTaeTcr»MM Hararoa. npn 
MaAocrafOHHOM ham c i»MMaTaAkHOM naTara 
NruA^HuA yMjcToa nocAe pacuiMoeMHa mo- 
aot 6km. HeAOCTaroMKo npnacar a koaomhc. 

45 npM doawuiom mjGutomhom natare i*hapoaom- 
xpjT npM jaAiHHOH AaaACHHM momt ■Tanyrw 
roaoavy a naacTupw na MesMaiMTCAWMyx) 
sacTk caoero XOAa. 

Btooom nAacTwpw awnoAHaeTca c nepw- 

50 MerpoM cornacMO pckomchajhwh. Annwa npn- 
HMMaercii a cootb ct ct •mm c aammom nepaoro 
naaCTMpa naioc 1,5-2.0 m. npM cnycxe mm»- 
mmm aonen pacnoaaracT na 1.5-2.0 m HMaxe 
Topqa nepaoro naacTupn. R*n*9 - paCuiHpe- 

55 mho MOMaiUMoro ysacTxa c paarpyaaoa aepx- 
Hero Topua nAacTwpa a ynop Aopna. aeTOM 
npoTarnaaMMC AopHMpyiomew roaoaaM 6es 
AaaAaMMa - pacuiMpexMe ocMoanoM mictm m 
sanpeccoaca rwacTupa a HoexoAbKO npoxo- 



BEST AVAII ABLE COPY 



5 1* f 

AOa AOPMMpyiomft* ronOAKW noA A^mbmmim 
120-150 xr/CM* 

Takmm oOpmom AOcmrMTC* raptKwpo- 

IINNM pACLUMpAMMA KAHAAWMOfO yHACTKA HA 

hoahwA xoa nwoAOMnpan, ta* hi iwpw- 
Merp AToporo rutJCTupa ha ymcnte mmxi iop- 
U a nepAoro ha 12 mm mahmiia nepnmTpA 
o6ciahoA koaokmm n«^tn pkwmp«mm« npo- 

MCJCOAHT npM OOAWUJON OTpMIVaTtAbMOM MAT*' 

re (no cytutcny • CeaonopHOM pono*). rip* 
nooieAyvtUMM npOTamaatm* apqhuwow** 
roAOHM 6«3 abvmhmji iiaactwp* a*6o yAA*- 

XMAAATCA 3» CH6T 3au«nil6HMH HrOAWHOfO 
yM«CTX» ■ XOAOHHA. A*50CMem*eTCA AAApX AO 

ynopa pacuinptMNUM yiAcrxoM • TOP*H n«p- 
ptoro nAAcmp«. Ynop o6ocn*«H miawww^ 
tax xax nepMMTp paciUMpeHHoro yHAcrxa 
troporo n<UCTW|» Mt 6 MM(no AH^tpy h« 2 
mm) npaawuiAAT ■Myrp«MM»o noaepxHOcrv 
napaCro nnacropA 

fh-rwi-rw- i2-rwi+6-& 

pACUmpeHMft OCMOBHOA HICW BTOpOCO 
rVt»CTWp» HA tcafl 64 AA**« npOMAAQAMTCA 

AOpHMpyioiueA roAOAxoA 6w AiaAe***, t.a. c 

MHHMMAAfcJIUM OCetWM yCHAHBM, HTO TAKXA 

hckaohaat ciiynaAHOCTV rUacwpw rtpanrw- 
potiw brcMemmiiui no xoaommo hi — ***** ** 
npetuuiftiouwo cnemunmo npeAycMOTpcM- 
hm cmaiuamha. tctcjx* who paiMtuianc* ■ 
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cootmtctayxmuam m#ctc. noAMocTkw n«pe- 

KpUt AO^KT K0AOHHU. 

OOpMyM M306p»T0HMA 
CflOCOft PAMONTA 06CSAMOA K0A0HHM. 

5 •KAWAJOimwA cnycK x mocty Ae4**ra o6caa- 

HOA K0AOHHW A«Y* npOAOAWMO CtXj>pHpoaAH- 
MUX HAACTMpOA M MX HOCAAAOAATAAkMyX* 
yCTAHOAXy AMAXAACT H npMXatWO X O&CAAHOtt 
KOAOKH* rHAP3MM«4ec«OA AOpNM pyxHUA A to- 
10 AOAKOA, OT««HIWmMftC* TAM. MTO. C 
U«Abtt nOMttMNMA 3++AKTMAHOC1U pAMOMTA 
OOCAAHOA KOAOKMW M CMAT yBCAITMMWA yCTOA- 

smaoctw RJiacriipeA aaActamo cmhhaiouimx 
ycttAMA npn a* " pace max. npeauwaxjuiMX 8- 
15 9Mno.n«pMMtTpn«p«yoycT»iw«Aji«*oMonj 

RAACmpA SMOKpAIOr OOAVUIB n«pMM0TpA pa- 

MOMTMpytMOA oCcaahoh koaokhm. nepMMerp 
Btoporo ycrtMAAAMAA€Moro fiAAcrupA au6h- 

PAIOT MOMWOMM ftApMMATpa nCpAOfO yCTAMAA- 
20 AMAAAMOfO tlAACTMpA, A AAMHy ATOpOfO 
yCTAKAMMAAAMOrO nAACTMpA Au6*pAX)T 

GoamuaA aamho fiepAoro ma aaamnmhy, 6oav- 
uiyo pA&Nftro xoab rKAP»MinccwA Aopnit- 
pynmeA roAOAXM. hpmnam nepAA YCtamoajcoA 

25 ATOP0COnA*CtWpA0AHHK$ef0tOPU0«CM«tUA- 
lOT OTHOCMTAAbMO TOpUA OOpAOTO HA A*A*M*My 
pACcnArO XOAI rMAPAAiWMAOCOA AOPMMPPO- 
U|AA fOAOACM A HAflpAAAAHMIt. npOTHAOfl OA OX- 
MOM H An PA AAA HMO pA60SAfO XOAB Wlplf 

30 IWMtCKOA AOPHMpyX)U^A f OAOAXM. 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 



[vertically along right margin] 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 



1686124 
2 



and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter P^ are 
respectively 

dinl = din.str. " 26 = d^str. - 6; 
Pinl = ^(din-str. - 28) = Pinstr. - 18. 

Assuming that the information about d\n\ and Pini also is based on the manufacturer's 
documentation (djn. str . and Pin.str.)> for * c section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

<*2 = djni + 2 = din. s tr. - 6 + 2 = d^str. - 4; 

P2 = Pmi + 6 = Pin.str. - 18 - 6 - ? isLSts . - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin.str. + 6 and P 2 = Pin.str. - 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pjn. str . is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Piastr. > ?2 : 
Pi = Pin.str. + 6; P 2 = Piastr. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin. s tr, and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 " Pini = Piastr. - 12 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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